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Description

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0001] The present invention relates to personal au-
thentification using palmprints and, more particularly, to
a palmprint region dividing device, a palmprint region
dividing method and a palmprint region dividing program
for automatically conducting processing of dividing a
palmprint of each person into predetermined regions at
the time of registration of the palmprint.

DESCRIPTION OF THE RELATED ART

[0002] Palmprintis characteristic in varying with each
person and remaining the same for life and is used for
personal authentification as well as fingerprints. For im-
proving reliability of authentification processing using
palmprints and reduce processing time etc., there is a
system of dividing a palmprint into predetermined re-
gions and processing them. Fig. 12 is a diagram show-
ing one example of respective regions into which a
palmprint is divided, in which a hypothenar region (A),
a thenar region (B) and interdigital creases region (C)
are shown. Then, as illustrated in Fig. 12, determine a
position (or direction) of a division line and a division
position for the division into these regions to carry out
division.

[0003] As conventional palmprint dividing methods,
the method of dividing a palmprint using roots of the fin-
gers and structural lines is proposed in Japanese Patent
Publication No. 2944602. According to the conventional
technique, division position is determined based on a
position of a root of a finger and a kind of the finger, and
a position of structural lines such as a heart line or a
lifeline.

[0004] In the above-described conventional tech-
nique, however, processing of dividing a palmprint and
registering the same can not be conducted automatical-
ly but is conducted manually.

[0005] The conventional technique recited in Japa-
nese Patent Publication No. 2944602, for example, re-
quires a position of a root of a finger and a kind of the
same and a position of a structural line to be obtained.
As to the processing of determining these positions, de-
termination is easy by a person with his/her naked eyes
but difficult by a computer or a machine in automatic
way, so that automatic processing can not be realized.

SUMMARY OF THE INVENTION

[0006] An object of the present invention is to solve
the above-described problems and provide a palmprint
region dividing device for automatically processing the
division of a palmprint into specific regions, a palmprint
region dividing method thereof and a palmprint region
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dividing program.
[0007] According to the first aspect of the invention, a
palmprint region dividing device for dividing an image of
a palmprint, which

with respect to each specific region, compares a
ridge line pattern of a palmprint to be divided which is
extracted from an image of the palmprint and informa-
tion about features of a common ridge line pattern at the
specific region of a palmprint to detect the specific re-
gion from the image of the palmprint in question and di-
vide the image of the palmprint in question into each the
specific region.
[0008] In the preferred construction, the palmprint re-
gion dividing device comprises

ridge line pattern extracting means for extracting
aridge line pattern of the palmprint in question from an
image of the palmprint input,

hypothenar and thenar regions detecting means
for detecting a hypothenar region and a thenar region
using the ridge line pattern extracted,

crossing point detecting means for detecting a
crossing point from the ridge line pattern of a boundary
between the hypothenar region and the thenar region,

division direction determining means for determin-
ing a division direction based on a ridge line direction in
the vicinity of the crossing point, and

division position determining means for determin-
ing a division line for dividing the palmprint into three
regions, the hypothenar region, the thenar region and a
interdigital creases region, based on the crossing point,
the division direction and the thenar region.
[0009] Inanother preferred construction, the ridge line
pattern extracting means divides the palmprint into a
plurality of small regions of predetermined size in which
a ridge line direction is constant, and

the hypothenar and thenar regions detecting
means determines, as a hypothenar region direction, a
direction whose frequency is the highest among ridge
line directions in respective the small regions in the half
of the palmprint on the side of the hypothenar region to
determine a largest continuous region in the small re-
gions within a predetermined direction difference from
the hypothenar region direction as the hypothenar re-
gion.
[0010] Inanother preferred construction, the ridge line
pattern extracting means divides the palmprint into a
plurality of small regions of predetermined size in which
a ridge line direction is constant, and

the hypothenar and thenar regions detecting
means determines, as a hypothenar region direction, a
direction whose frequency is the highest among ridge
line directions in respective the small regions in the half
of the palmprint on the side of the hypothenar region to
determine a largest continuous region in the small re-
gions within a predetermined direction difference from
the hypothenar region direction as the hypothenar re-
gion, and

determines, as the thenar region, a largest contin-
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uous region in the small regions in which a ridge line
direction orients to the finger side within a predeter-
mined direction difference from the hypothenar region
direction and which locates on the thumb side within a
predetermined range from the hypothenar region.
[0011] In another preferred construction, the division
position determining means determines a straight line
passing through the crossing point and being in parallel
to the division direction as a hypothenar region thenar
region dividing line, determines, among straight lines
vertical to the division direction intersecting with the th-
enar region, a straight line closest to the finger side of
the palmprintimage in question as a interdigital creases
region thenar and hypothenar regions of palm region di-
viding line and determines a crossing point between the
hypothenar region thenar region dividing line and the in-
terdigital creases region thenar and hypothenar regions
of palm region dividing line as a division position.
[0012] Inanother preferred construction, the ridge line
pattern extracting means divides the palmprint into a
plurality of small regions of predetermined size in which
a ridge line direction is constant,

the hypothenar and thenar regions detecting
means determines, as a hypothenar region direction, a
direction whose frequency is the highest among ridge
line directions in respective the small regions in the half
of the palmprint on the side of the hypothenar region to
determine a largest continuous region in the small re-
gions within a predetermined direction difference from
the hypothenar region direction as the hypothenar re-
gion, and

the division position determining means deter-
mines a straight line passing through the crossing point
and being in parallel to the division direction as a hy-
pothenar region thenar region dividing line, determines,
among straight lines vertical to the division direction in-
tersecting with the thenar region, a straight line closest
to the finger side of the palmprint image in question as
a interdigital creases region thenar and hypothenar re-
gions of palm region dividing line and determines a
crossing point between the hypothenar region thenar re-
gion dividing line and the interdigital creases region th-
enar and hypothenar regions of palm region dividing line
as a division position.
[0013] Inanotherpreferred construction, theridge line
pattern extracting means divides the palmprint into a
plurality of small regions of predetermined size in which
a ridge line direction is constant,

the hypothenar and thenar regions detecting
means determines, as a hypothenar region direction, a
direction whose frequency is the highest among ridge
line directions in respective the small regions in the half
of the palmprint on the side of the hypothenar region to
determine a largest continuous region in the small re-
gions within a predetermined direction difference from
the hypothenar region direction as the hypothenar re-
gion, and

determines, as the thenar region, a largest contin-
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uous region in the small regions in which a ridge line
direction orients to the finger side within a predeter-
mined direction difference from the hypothenar region
direction and which locates on the thumb side within a
predetermined range from the hypothenar region, and

the division position determining means deter-
mines a straight line passing through the crossing point
and being in parallel to the division direction as a hy-
pothenar region thenar region dividing line, determines,
among straight lines vertical to the division direction in-
tersecting with the thenar region, a straight line closest
to the finger side of the palmprint image in question as
a interdigital creases region thenar and hypothenar re-
gions of palm region dividing line and determines a
crossing point between the hypothenar region thenar re-
gion dividing line and the interdigital creases region th-
enar and hypothenar regions of palm region dividing line
as a division position.
[0014] In another preferred construction, the division
direction determining means obtains two directions, a
direction from a ridge line direction in the vicinity of the
crossing point to the finger side of the crossing point and
adirection on the hypothenar region side of the crossing
point, as candidates for the division direction, and

the division position determining means deter-
mines the division position and the division direction
based on angels formed by respective the division di-
rection candidates with the hypothenar region direction
and a ridge line direction in the vicinity of the division
position, respectively.
[0015] Inanother preferred construction, the ridge line
pattern extracting means divides the palmprint into a
plurality of small regions of predetermined size in which
a ridge line direction is constant,

the hypothenar and thenar regions detecting
means determines, as a hypothenar region direction, a
direction whose frequency is the highest among ridge
line directions in respective the small regions in the half
of the palmprint on the side of the hypothenar region to
determine a largest continuous region in the small re-
gions within a predetermined direction difference from
the hypothenar region direction as the hypothenar re-
gion,

the division direction determining means obtains
two directions, a direction from a ridge line direction in
the vicinity of the crossing point to the finger side of the
crossing point and a direction on the hypothenar region
side of the crossing point, as candidates for the division
direction, and

the division position determining means deter-
mines the division position and the division direction
based on angels formed by respective the division di-
rection candidates with the hypothenar region direction
and a ridge line direction in the vicinity of the division
position, respectively.
[0016] Inanother preferred construction, the ridge line
pattern extracting means divides the palmprint into a
plurality of small regions of predetermined size in which
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a ridge line direction is constant,

the hypothenar and thenar regions detecting
means determines, as a hypothenar region direction, a
direction whose frequency is the highest among ridge
line directions in respective the small regions in the half
of the palmprint on the side of the hypothenar region to
determine a largest continuous region in the small re-
gions within a predetermined direction difference from
the hypothenar region direction as the hypothenar re-
gion, and

determines, as the thenar region, a largest contin-
uous region in the small regions in which a ridge line
direction orients to the finger side within a predeter-
mined direction difference from the hypothenar region
direction and which locates on the thumb side within a
predetermined range from the hypothenar region,

the division direction determining means obtains
two directions, a direction from a ridge line direction in
the vicinity of the crossing point to the finger side of the
crossing point and a direction on the hypothenar region
side of the crossing point, as candidates for the division
direction, and

the division position determining means deter-
mines the division position and the division direction
based on angels formed by respective the division di-
rection candidates with the hypothenar region direction
and a ridge line direction in the vicinity of the division
position, respectively.
[0017] In another preferred construction, the division
position determining means determines a straight line
passing through the crossing point and being in parallel
to the division direction as a hypothenar region thenar
region dividing line, determines, among straight lines
vertical to the division direction intersecting with the th-
enar region, a straight line closest to the finger side of
the palmprintimage in question as a interdigital creases
region thenar and hypothenar regions of palm region di-
viding line and determines a crossing point between the
hypothenar region thenar region dividing line and the in-
terdigital creases region thenar and hypothenar regions
of palm region dividing line as a division position,

the division direction determining means obtains
two directions, a direction from a ridge line direction in
the vicinity of the crossing point to the finger side of the
crossing point and a direction on the hypothenar region
side of the crossing point, as candidates for the division
direction, and

the division position determining means. deter-
mines the division position and the division direction
based on angels formed by respective the division di-
rection candidates with the hypothenar region direction
and a ridge line direction in the vicinity of the division
position, respectively.
[0018] In another preferred construction, the division
position determining means determines, as the division
direction, one of the division direction candidates which
has a smaller total value of an absolute value of a dif-
ference between an angle formed with the hypothenar
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region direction and a first predetermined angle and an
absolute value of a difference between an angle formed
with a ridge line direction in the vicinity of the division
position and a second predetermined angle.
[0019] Inanother preferred construction, the ridge line
pattern extracting means divides the palmprint into a
plurality of small regions of predetermined size in which
a ridge line direction is constant,

the hypothenar and thenar regions detecting
means determines, as a hypothenar region direction, a
direction whose frequency is the highest among ridge
line directions in respective the small regions in the half
of the palmprint on the side of the hypothenar region to
determine a largest continuous region in the small re-
gions within a predetermined direction difference from
the hypothenar region direction as the hypothenar re-
gion,

the division direction determining means obtains
two directions, a direction from a ridge line direction in
the vicinity of the crossing point to the finger side of the
crossing point and a direction on the hypothenar region
side of the crossing point, as candidates for the division
direction, and

the division position determining means deter-
mines the division position and the division direction
based on angels formed by respective the division di-
rection candidates with the hypothenar region direction
and a ridge line direction in the vicinity of the division
position, respectively, and

determines, as the division direction, one of the
division direction candidates which has a smaller total
value of an absolute value of a difference between an
angle formed with the hypothenar region direction and
a first predetermined angle and an absolute value of a
difference between an angle formed with the ridge line
direction in the vicinity of the division position and a sec-
ond predetermined angle.
[0020] In another preferred construction, the division
position determining means determines, as the division
direction, one of the division direction candidates which
has a smaller total value of an absolute value of a dif-
ference between an angle formed with the hypothenar
region direction and a first predetermined angle and an
absolute value of a difference between an angle formed
with a ridge line direction in the vicinity of the division
position and a second predetermined angle, the first
predetermined angle being about 35 degrees and the
second predetermined angle being about 55 degrees.
[0021] Inanother preferred construction, the ridge line
pattern extracting means divides the palmprint into a
plurality of small regions of predetermined size in which
a ridge line direction is constant,

the hypothenar and thenar regions detecting
means determines, as a hypothenar region direction, a
direction whose frequency is the highest among ridge
line directions in respective the small regions in the half
of the palmprint on the side of the hypothenar region to
determine a largest continuous region in the small re-
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gions within a predetermined direction difference from
the hypothenar region direction as the hypothenar re-
gion,

the division direction determining means obtains
two directions, a direction from a ridge line direction in
the vicinity of the crossing point to the finger side of the
crossing point and a direction on the hypothenar region
side of the crossing point, as candidates for the division
direction, and

the division position determining means deter-
mines the division position and the division direction
based on angels formed by respective the division di-
rection candidates with the hypothenar region direction
and a ridge line direction in the vicinity of the division
position, respectively, and

determines, as the division direction, one of the
division direction candidates which has a smaller total
value of an absolute value of a difference between an
angle formed with the hypothenar region direction and
a first predetermined angle and an absolute value of a
difference between an angle formed with the ridge line
direction in the vicinity of the division position and a sec-
ond predetermined angle, the first predetermined angle
being about 35 degrees and the second predetermined
angle being about 55 degrees.

[0022] According to the second aspect of the inven-
tion, a palmprint region dividing method of dividing an
image of a palmprint, comprising the step of,

with respect to each specific region, comparing a
ridge line pattern of a palmprint to be divided which is
extracted from an image of the palmprint and informa-
tion about features of a common ridge line pattern at the
specific region of a palmprint to detect the specific re-
gion from the image of the palmprint in question and di-
vide the image of the palmprint in question into each the
specific region.

[0023] In the preferred construction, the palmprint re-
gion dividing method further comprises

a ridge line pattern extracting step of extracting a
ridge line pattern of the palmprint in question from an
image of the palmprint input,

a hypothenar and thenar regions detecting step of
detecting a hypothenar region and a thenar region using
the ridge line pattern extracted,

a crossing point detecting step of detecting a
crossing point from the ridge line pattern of a boundary
between the hypothenar region and the thenar region,

a division direction determining step of determin-
ing a division direction based on a ridge line direction in
the vicinity of the crossing point, and

a division position determining step of determining
a division line for dividing the palmprint into three re-
gions, the hypothenar region, the thenar region and a
interdigital creases region, based on the crossing point,
the division direction and the thenar region.

[0024] In another preferred construction, at the ridge
line pattern extracting step,

the palmprint is divided into a plurality of small re-
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gions of predetermined size in which a ridge line direc-
tion is constant, and

at the hypothenar and thenar regions detecting
step,

a direction whose frequency is the highest among
ridge line directions in respective the small regions in
the half of the palmprint on the side of the hypothenar
region is determined as a hypothenar region direction
to determine a largest continuous region in the small re-
gions within a predetermined direction difference from
the hypothenar region direction as the hypothenar re-
gion.

[0025] In another preferred construction, at the ridge
line pattern extracting step,

the palmprint is divided into a plurality of small re-
gions of predetermined size in which a ridge line direc-
tion is constant, and

at the hypothenar and thenar regions detecting
step,

a direction whose frequency is the highest among
ridge line directions in respective the small regions in
the half of the palmprint on the side of the hypothenar
region is determined as a hypothenar region direction
to determine a largest continuous region in the small re-
gions within a predetermined direction difference from
the hypothenar region direction as the hypothenar re-
gion, and

a largest continuous region in the small regions in
which aridge line direction orients to the finger side with-
in a predetermined direction difference from the hypoth-
enar region direction and which locates on the thumb
side within a predetermined range from the hypothenar
region is determined as the thenar region.

[0026] In another preferred construction, at the divi-
sion position determining step, a straight line passing
through the crossing point and being in parallel to the
division direction is determined as a hypothenar region
-thenarregion dividing line, among straight lines vertical
to the division direction intersecting with the thenar re-
gion, a straight line closest to the finger side of the palm-
print image in question is determined as a interdigital
creases region - thenar and hypothenar regions of palm
region dividing line and a crossing point between the hy-
pothenar region - thenar region dividing line and the in-
terdigital creases region - thenar and hypothenar re-
gions of palm region dividing line is determined as a di-
vision position.

[0027] In another preferred construction, at the ridge
line pattern extracting step,

the palmprint is divided into a plurality of small re-
gions of predetermined size in which a ridge line direc-
tion is constant,

at the hypothenar and thenar regions detecting
step,

a direction whose frequency is the highest among
ridge line directions in respective the small regions in
the half of the palmprint on the side of the hypothenar
region is determined as a hypothenar region direction
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to determine a largest continuous region in the small re-
gions within a predetermined direction difference from
the hypothenar region direction as the hypothenar re-
gion, and

at the division position determining step, a straight
line passing through the crossing point and being in par-
allel to the division direction is determined as a hypoth-
enar region - thenar region dividing line, among straight
lines vertical to the division direction intersecting with
the thenar region, a straight line closest to the finger side
of the palmprint image in question is determined as a
interdigital creases region - thenar and hypothenar re-
gions of palm region dividing line and a crossing point
between the hypothenar region - thenar region dividing
line and the interdigital creases region - thenar and hy-
pothenar regions of palm region dividing line is deter-
mined as a division position.
[0028] In another preferred construction, at the ridge
line pattern extracting step,

the palmprint is divided into a plurality of small re-
gions of predetermined size in which a ridge line direc-
tion is constant,

at the hypothenar and thenar regions detecting
step

a direction whose frequency is the highest among
ridge line directions in respective the small regions in
the half of the palmprint on the side of the hypothenar
region is determined as a hypothenar region direction
to determine a largest continuous region in the small re-
gions within a predetermined direction difference from
the hypothenar region direction as the hypothenar re-
gion, and

a largest continuous region in the small regions in
which aridge line direction orients to the finger side with-
in a predetermined direction difference from the hypoth-
enar region direction and which locates on the thumb
side within a predetermined range from the hypothenar
region is determined as the thenar region, and

at the division position determining step, a straight
line passing through the crossing point and being in par-
allel to the division direction is determined as a hypoth-
enar region - thenar region dividing line, among straight
lines vertical to the division direction intersecting with
the thenar region, a straight line closest to the finger side
of the palmprint image in question is determined as a
interdigital creases region - thenar and hypothenar re-
gions of palm region dividing line and a crossing point
between the hypothenar region - thenar region dividing
line and the interdigital creases region - thenar and hy-
pothenar regions of palm region dividing line is deter-
mined as a division position.
[0029] In another preferred construction, at the divi-
sion direction determining step,

two directions are obtained as candidates for the
division direction, a direction from a ridge line direction
in the vicinity of the crossing point to the finger side of
the crossing point and a direction on the hypothenar re-
gion side of the crossing point, and
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at the division position determining step, the divi-

sion position and the division direction are determined
based on angels formed by respective the division di-
rection candidates with the hypothenar region direction
and a ridge line direction in the vicinity of the division
position, respectively.
[0030] In another preferred construction, at the ridge
line pattern extracting step, the palmprint is divided into
a plurality of small regions of predetermined size in
which a ridge line direction is constant,

at the hypothenar and thenar regions detecting
step,

a direction whose frequency is the highest among
ridge line directions in respective the small regions in
the half of the palmprint on the side of the hypothenar
region is determined as a hypothenar region direction
to determine a largest continuous region in the small re-
gions within a predetermined direction difference from
the hypothenar region direction as the hypothenar re-
gion,

at the division direction determining step,

two directions are obtained as candidates for the
division direction, a direction from a ridge line direction
in the vicinity of the crossing point to the finger side of
the crossing point and a direction on the hypothenar re-
gion side of the crossing point, and

at the division position determining step,

the division position and the division direction are
determined based on angels formed by respective the
division direction candidates with the hypothenar region
direction and a ridge line direction in the vicinity of the
division position, respectively.

[0031] In another preferred construction, at the ridge
line pattern extracting step,

the palmprint is divided into a plurality of small re-
gions of predetermined size in which a ridge line direc-
tion is constant,

at the hypothenar and thenar regions detecting
step

a direction whose frequency is the highest among
ridge line directions in respective the small regions in
the half of the palmprint on the side of the hypothenar
region is determined as a hypothenar region direction
to determine a largest continuous region in the small re-
gions within a predetermined direction difference from
the hypothenar region direction as the hypothenar re-
gion, and

a largest continuous region in the small regions in
which aridge line direction orients to the finger side with-
in a predetermined direction difference from the hypoth-
enar region direction and which locates on the thumb
side within a predetermined range from the hypothenar
region is determined as the thenar region,

at the division direction determining step, two di-
rections are obtained as candidates for the division di-
rection, a direction from a ridge line direction in the vi-
cinity of the crossing point to the finger side of the cross-
ing point and a direction on the hypothenar region side
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of the crossing point, and

at the division position determining step, the divi-
sion position and the division direction are determined
based on angels formed by respective the division di-
rection candidates with the hypothenar region direction
and a ridge line direction in the vicinity of the division
position, respectively.
[0032] In another preferred construction, at the divi-
sion position determining step, a straight line passing
through the crossing point and being in parallel to the
division direction is determined as a hypothenar region
-thenar region dividing line, among straight lines vertical
to the division direction intersecting with the thenar re-
gion, a straight line closest to the finger side of the palm-
print image in question is determined as a interdigital
creases region - thenar and hypothenar regions of palm
region dividing line and a crossing point between the hy-
pothenar region - thenar region dividing line and the in-
terdigital creases region - thenar and hypothenar re-
gions of palm region dividing line is determined as a di-
vision position,

at the division direction determining step,

two directions are obtained as candidates for the
division direction, a direction from a ridge line direction
in the vicinity of the crossing point to the finger side of
the crossing point and a direction on the hypothenar re-
gion side of the crossing point, and

at the division position determining step,

the division position and the division direction are
determined based on angels formed by respective the
division direction candidates with the hypothenar region
direction and a ridge line direction in the vicinity of the
division position, respectively.
[0033] In another preferred construction, at the divi-
sion direction determining step,

two directions are obtained as candidates for the
division direction, a direction from a ridge line direction
in the vicinity of the crossing point to the finger side of
the crossing point and a direction on the hypothenar re-
gion side of the crossing point, and

at the division position determining step,

the division position and the division direction are
determined based on angels formed by respective the
division direction candidates with the hypothenar region
direction and a ridge line direction in the vicinity of the
division position, respectively, and

one of the division direction candidates which has
a smaller total value of an absolute value of a difference
between an angle formed with the hypothenar region di-
rection and a first predetermined angle and an absolute
value of a difference between an angle formed with the
ridge line direction in the vicinity of the division position
and a second predetermined angle is determined as the
division direction.
[0034] In another preferred construction, at the ridge
line pattern extracting step,

the palmprint is divided into a plurality of small re-
gions of predetermined size in which a ridge line direc-
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tion is constant,

at the hypothenar and thenar regions detecting
step, a direction whose frequency is the highest among
ridge line directions in respective the small regions in
the half of the palmprint on the side of the hypothenar
region is determined as a hypothenar region direction
to determine a largest continuous region in the small re-
gions within a predetermined direction difference from
the hypothenar region direction as the hypothenar re-
gion,

at the division direction determining step,

two directions are obtained as candidates for the
division direction, a direction from a ridge line direction
in the vicinity of the crossing point to the finger side of
the crossing point and a direction on the hypothenar re-
gion side of the crossing point, and

at the division position determining step,

the division position and the division direction are
determined based on angels formed by respective the
division direction candidates with the hypothenar region
direction and a ridge line direction in the vicinity of the
division position, respectively, and

one of the division direction candidates which has
a smaller total value of an absolute value of a difference
between an angle formed with the hypothenar region di-
rection and a first predetermined angle and an absolute
value of a difference between an angle formed with the
ridge line direction in the vicinity of the division position
and a second predetermined angle is determined as the
division direction.
[0035] In another preferred construction, at the divi-
sion direction determining step,

two directions are obtained as candidates for the
division direction, a direction from a ridge line direction
in the vicinity of the crossing point to the finger side of
the crossing point and a direction on the hypothenar re-
gion side of the crossing point, and

at the division position determining step,

the division position and the division direction are
determined based on angels formed by respective the
division direction candidates with the hypothenar region
direction and a ridge line direction in the vicinity of the
division position, respectively, and

one of the division direction candidates which has
a smaller total value of an absolute value of a difference
between an angle formed with the hypothenar region di-
rection and a first predetermined angle and an absolute
value of a difference between an angle formed with the
ridge line direction in the vicinity of the division position
and a second predetermined angle is determined as the
division direction, the first predetermined angle being
about 35 degrees and the second predetermined angle
being about 55 degrees.
[0036] In another preferred construction, at the ridge
line pattern extracting step,

the palmprint is divided into a plurality of small re-
gions of predetermined size in which a ridge line direc-
tion is constant,
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at the hypothenar and thenar regions detecting
step,

a direction whose frequency is the highest among
ridge line directions in respective the small regions in
the half of the palmprint on the side of the hypothenar
region is determined as a hypothenar region direction
to determine a largest continuous region in the small re-
gions within a predetermined direction difference from
the hypothenar region direction as the hypothenar re-
gion,

at the division direction determining step,

two directions are obtained as candidates for the
division direction, a direction from a ridge line direction
in the vicinity of the crossing point to the finger side of
the crossing point and a direction on the hypothenar re-
gion side of the crossing point, and

at the division position determining step,

the division position and the division direction are
determined based on angels formed by respective the
division direction candidates with the hypothenar region
direction and a ridge line direction in the vicinity of the
division position, respectively, and

one of the division direction candidates which has

a smaller total value of an absolute value of a difference
between an angle formed with the hypothenar region di-
rection and a first predetermined angle and an absolute
value of a difference between an angle formed with the
ridge line direction in the vicinity of the division position
and a second predetermined angle is determined as the
division direction, the first predetermined angle being
about 35 degrees and the second predetermined angle
being about 55 degrees.
[0037] According to another aspect of the invention,
a palmprint region dividing program for dividing an im-
age of a palmprint by controlling a computer, comprising
the function of,

with respect to each specific region, comparing a
ridge line pattern of a palmprint to be divided which is
extracted from an image of the palmprint and informa-
tion about features of a common ridge line pattern at the
specific region of a palmprint to detect the specific re-
gion from the image of the palmprint in question and di-
vide the image of the palmprint in question into each the
specific region.

[0038] The palmprintregion dividing device according
to the present invention includes a ridge line pattern ex-
tracting unit for extracting a direction pattern of a ridge
line from an image obtained from an impressed palm-
print which is taken in and a division position determin-
ing unit for determining a division position based on a
pattern of a ridge line at a specific region. As a result,
input of an impressed palmprint image enables auto-
matic calculation and output of a region dividing posi-
tion.

[0039] Other objects, features and advantages of the
presentinvention will become clear from the detailed de-
scription given herebelow.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0040] The presentinvention will be understood more
fully from the detailed description given herebelow and
from the accompanying drawings of the preferred em-
bodiment of the invention, which, however, should not
be taken to be limitative to the invention, but are for ex-
planation and understanding only.

[0041] In the drawings:

Fig. 1 is a block diagram showing a structure of a
palmprint region dividing device according to a first
embodiment of the present invention;

Fig. 2is a flow chart for use in explaining processing
of the palmprint region dividing device according to
the first embodiment of the present invention;

Fig. 3 is a block diagram showing a structure of a
palmprint region dividing device according to a sec-
ond embodiment of the present invention;

Fig. 4 is a flow chart for use in explaining processing
of the palmprint region dividing device according to
the second embodiment of the present invention;
Fig. 5 is a diagram for use in explaining a method
of obtaining a division direction from the vicinity of
a crossing point in the second embodiment of the
present invention;

Fig. 6 is a diagram showing a region division posi-
tion in the second embodiment of the presentinven-
tion;

Fig. 7 is a block diagram showing a structure of a
palmprint region dividing device according to a third
embodiment of the present invention;

Fig. 8 is a flow chart for use in explaining processing
of the palmprint region dividing device according to
the third embodiment of the present invention;

Fig. 9 is a diagram for use in explaining a method
of obtaining a division direction from the vicinity of
a crossing point in the third embodiment of the
present invention;

Fig. 10 is a diagram showing one embodiment of a
structure having a recording medium in which a
palmprint region dividing program is recorded ac-
cording to the present invention;

Fig. 11 is a diagram for use in explaining division of
a palmprint into small regions according to the em-
bodiment of the present invention;

Fig. 12 is a diagram showing respective regions into
which a palmprint is divided;

Fig. 13 is a diagram showing a hypothenar region;
Fig. 14 is a diagram showing a relationship between
directions of ridge lines in a hypothenar region and
a thenar region;

Fig. 15is a diagram showing directions of ridge lines
in the vicinity of a crossing point.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0042] The preferred embodiment of the present in-
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vention will be discussed hereinafter in detail with refer-
ence to the accompanying drawings. In the following de-
scription, numerous specific details are set forth in order
to provide a thorough understanding of the present in-
vention. It will be obvious, however, to those skilled in
the art that the present invention may be practiced with-
out these specific details. In other instance, well-known
structures are not shown in detail in order to unneces-
sary obscure the present invention.

[0043] Fig. 1 is a block diagram showing a structure
of a palmprint region dividing device according to a first
embodiment of the present invention.

[0044] With reference to Fig. 1, the palmprint region
dividing device according to the present embodiment in-
cludes a palmprint image input unit 20, a data process-
ing unit 10 and an output unit 30.

[0045] The palmprintimage input unit 20 transfers an
image of a palmprint taken into the device by a scanner
or the line to the data processing unit 10. Used as the
palmprint image input unit 20 are, for example, a scan-
ner for accepting a palmprint image and an image data
base for managing image data of a palmprint.

[0046] The data processing unit 10 analyzes image
data of a palmprint input through the palmprint image
input unit 20 and divides the palmprint into predeter-
mined regions to output the divided palmprint to the out-
put unit 30. Therefore, the data processing unit 10 in-
cludes a ridge line pattern extracting unit 11 and a divi-
sion position determining unit 15 which operate in a
manner as summarized in the following.

[0047] The ridge line pattern extracting unit 11 ana-
lyzes a pattern of aridge line of an input palmprintimage
to divide the palmprint into a plurality of small regions
(SA) of predetermined size as exemplified in Fig. 11.
Ridge lines here represent minute tendons similar to fin-
gerprints which are found on the whole palm and include
none of wrinkles of a palm shown in the palmprintimage.
The ridge line pattern extracting unit 11 divides the input
palmprint image and analyzes an image of each divi-
sional small region to determine a direction of a ridge
line in each small region. In the example of Fig. 11, the
ridge line pattern extracting unit 11 divides a palmprint
image into a plurality of small lattice-formed regions. Be-
cause when a palmprint image is minutely divided into
a plurality of small regions, ridge lines in each of the di-
visional small regions will face to substantially the same
direction, the direction of aridge line in each small region
can be determined with ease.

[0048] The division position determining unit 15,
based on data of a ridge line pattern in a specific region
(a hypothenar region, a thenar region, a interdigital
creases region and the like) of a palm and data of a di-
rection of a ridge line in a small region in a palmprint
image analyzed by the ridge line pattern extracting unit
11, compares the data and finds to which region of palm-
print image the specific region corresponds to obtain a
division position at which the palm is divided into each
region. Data of a ridge line pattern here represents data
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indicative of regular features of ridge lines including a
direction and a length of a ridge line at each region such
as ahypothenarregion, a thenarregion and a interdigital
creases region, a positional relationship among the re-
spective regions and a difference in a direction formed
by a ridge line in each region.

[0049] The output unit 30 outputs information about
division of each region of the palmprint image analyzed
and determined by the data processing unit 10. Output
destinations are an impressed palmprint registration de-
vice for authenticating a palmprint, a display device such
as a display and a storage device such as a hard disc.
Used as information on division of each region to be out-
put may be data indicative of region division position and
direction, data of divided images and ridge line direction
data.

[0050] Next, operation of the present embodiment will
be detailed with reference to the drawings. Fig. 2 is a
flow chart for use in explaining processing of the palm-
print region dividing device accordiing to the present
embodiment

[0051] With reference to Fig. 2, in the palmprint region
dividing device of the present embodiment, first an im-
age of animpressed palmprintis applied to the palmprint
image input unit 20 (Step 201).

[0052] The ridge line pattern extracting unit 11 re-
sponsively obtains a direction of a ridge line in each
small region from the input palmprint image (Step 202).
As this method of obtaining a direction of a ridge line,
conventional techniques such as the method disclosed
in Japanese Patent Laying-Open (Kokai) No. Heisei
09-167230 can be used.

[0053] Then, based on data of a ridge line pattern
(regular features that a ridge line exhibits) commonly
seen in a specific region (hypothenar region, thenar re-
gion, interdigital creases region, etc.) of a palm, the di-
vision position determining unit 15 finds in which region
of these specific regions the palmprint image exists to
obtain a division position for dividing the palmprint im-
age into these regions (Step 203). Based on, for exam-
ple, such ridge line patterns commonly seen in a specific
region of a palm as that at a root of a finger on a palm,
crossing points are arranged regularly corresponding to
each finger and that on the little finger side of the palm,
there is a region where ridge lines are arranged approx-
imately in parallel to each other, the unit detects a spe-
cific region such as a root of a finger or a little finger side
region of the palm from the palm image to cut out the
specific region.

[0054] The output unit 30 outputs the obtained divi-
sion position and direction (Step 204). The output unit
30 notifies a detection result of the division position ob-
tained by the palmprint region dividing device, for exam-
ple, to an authentification device which actually exe-
cutes collation and search of a palmprint based on the
division position detection result. In addition, a detection
result of a division position may be displayed on a dis-
play, printed by a printer or processed in other way.
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[0055] Next, a second embodiment of the present in-
vention will be described in detail with reference to the
drawings. Fig. 3 is a block diagram showing a structure
of a palmprint region dividing device according to the
present embodiment.

[0056] With reference to Fig. 3, the palmprint region
dividing device according to the present embodimentin-
cludes a palmprint image input unit 20, a data process-
ing unit 10a and an output unit 30, which is different from
the first embodiment in the structure and processing of
the data processing unit 10a.

[0057] The data processing unit 10a of the present
embodiment includes a ridge line pattern extracting unit
11a, a hypothenar and thenar regions detecting unit
12a, a crossing point detecting unit 13a, a division di-
rection determining unit 14a and a division position de-
termining unit 15a, operation of which units is summa-
rized as follows.

[0058] The ridge line pattern extracting unit 11a, sim-
ilarly to the ridge line pattern extracting unit 11 of the first
embodiment, divides an input palmprintimage into small
regions of predetermined size within which a direction
of a ridge line is considered to be constant to obtain a
direction of a ridge line in each small region. Here, since
among the respective regions of the palmprint, ridge
lines at the hypothenar region can be more clearly rec-
ognized than those at the other regions, detection starts
with the region of the hypothenar region in the present
embodiment. In a common pattern of ridge lines at the
hypothenar region, ridge lines are arranged in parallel
to each other.

[0059] The hypothenar and thenar regions detecting
unit 12a selects and determines, as a direction of the
hypothenar region, a direction whose frequency is the
highest among directions of ridge lines at the respective
divisional small regions in the half of the palmprintimage
on the side of the hypothenar region. Then, among the
respective divisional small regions in the half on the hy-
pothenar region side, the unit determines a small region
in which a direction of a ridge line is within a predeter-
mined error from the direction of the hypothenar region
and considers the determined region as a candidate re-
gion for hypothenar region. Then, among the candidate
regions for hypothenar region, a largest continuous re-
gion is determined as a hypothenar region. Moreover,
the hypothenar and thenar regions detecting unit 12a
selects a small region which is located on the side closer
to the thumb rather than the hypothenar region and in
which the direction of a ridge line orients more to the
finger side than the direction of the hypothenar region
and determines the selected small region as a thenar
region.

[0060] The crossing point determining unit 13a
searches for a place which is located outside the hy-
pothenar region to the side of the thenar region and at
which aridge line traced on the palm from the finger side
of the palm to the wrist side branches into the hypothe-
nar region side and the thenar region side and deter-
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mines the searched place as a crossing point.

[0061] The division direction determining unit 14a de-
termines a direction from the crossing point toward the
finger side of the palm as a division direction.

[0062] The division position determining unit 15a ob-
tains a hypothenar region - thenar region dividing line
for the division between the hypothenar region and the
thenar region and a interdigital creases region - thenar
and hypothenar regions of palm region dividing line for
the division between the hypothenar region and the th-
enar region, and the interdigital creases region and de-
termines a crossing point between the hypothenar re-
gion - thenar region dividing line and the interdigital
creases region - thenar and hypothenar regions of palm
region dividing line as a division position.

[0063] Next, operation of the present embodiment will
be described in detail with reference to the drawings.
Fig. 4 is a flow chart for use in explaining processing of
the palmprint region dividing device according to the
present embodiment.

[0064] Withreference to Fig. 4, firstinthe presentem-
bodiment, input an image of an impressed palmprint to
the palmprint image input unit 20 (Step 201).

[0065] The ridge line pattern extracting unit 11a ob-
tains a direction of a ridge line in each small region from
the input palmprint image (Step 202).

[0066] The hypothenar and thenar regions detecting
unit 12a selects, as a direction of the hypothenar region,
a direction of aridge line whose frequency is the highest
among directions at the respective divisional small re-
gions in the half of the impressed region on the side of
the hypothenar region. Then, the unit considers a small
region in which a direction of a ridge line falls within a
predetermined range of error from the selected direction
of the hypothenar region as a candidate region for a hy-
pothenar region. Then, among the candidate regions for
a hypothenar region, a largest continuous region is de-
termined as a hypothenar region. Then, the hypothenar
and thenar regions detecting unit 12a selects a small
region which is located on the side closer to the thumb
rather than the hypothenar region and in which the di-
rection of aridge line orients to the palm finger side with-
in a predetermined range from the direction of the hy-
pothenarregion and determines a largest continuous re-
gion in the selected small region as a thenar region
(Step 401).

[0067] As shownin Fig. 13, since on the palm, the hy-
pothenar region (A) has many ridge lines located sub-
stantially in parallel to each other in the same direction,
this method enables a position of the hypothenar region
(A) to be specified. Also as shown in Fig. 14, since the
directions of ridge lines change toward the side of the
fingers on the palm in an region spreading from the hy-
pothenar region (A) to the thenar region (B), this method
enables an region of the thenar region (B) on the side
of the hypothenar region to be specified.

[0068] The crossing point determining unit 13a
searches for a place which is outside the hypothenar
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region to the side of the thenar region and at which a
ridge line traced from the side of the fingers of the palm
to the wrist side branches into the hypothenar region
side and the thenar region side and determines the
searched place as a crossing point (Step 402).

[0069] As shown in Fig. 15, since in both the hypoth-
enar region (A) and the thenar region (B) in the vicinity
of the wrist, ridge lines run toward the outer periphery
of the palm, crossing points (CP) are generated without
fail to enable this method to detect a crossing point (CP).
[0070] The division direction determining unit 14a, as
shown in Fig. 5, determines a direction of a ridge line
running from the crossing point (CP) to the finger side
of the palm as a division direction (Step 403).

[0071] The division position determining unit 15a, as
shown in Fig. 6, considers a straight line passing
through the crossing point (CP) and located in parallel
to the division direction as a hypothenar region - thenar
region dividing line (LT), determines, among straight
lines vertical to the division direction intersecting with
the thenar region, one closest to the finger side of the
palm as a interdigital creases region - thenar and hy-
pothenar regions of palm region dividing line (FT) and
considers a crossing point between the hypothenar re-
gion - thenar region dividing line (LT) and the interdigital
creases region - thenar and hypothenar regions of palm
region dividing line (FT) as a division position (DP) (Step
404).

[0072] The output unit 30 outputs the obtained divi-
sion position and direction (Step 204).

[0073] Next, a third embodiment of the present inven-
tion will be described in detail with reference to the draw-
ings. Fig. 7 is a block diagram showing a structure of a
palmprint region dividing device according to the
present embodiment.

[0074] With reference to Fig. 7, the third embodiment
of the present invention differs from the second embod-
iment in the functions of a division direction determining
unit 14b and a division position determining unit 15b at
a data processing unit 10b.

[0075] Fig. 8 is a flow chart for use in explaining
processing conducted by the palmprint region dividing
device according to the present embodiment. With ref-
erence to Fig. 8, the processing of the present embod-
iment differs from that of the second embodiment shown
in Fig. 4 in the division direction determination process-
ing at Step 803 and the division position determination
processing at Step 804. The remaining steps are the
same as those of the second embodiment.

[0076] At Step 803 of Fig 8, as illustrated in Fig 9, a
direction from the crossing point (CP) toward the finger
side of the palm is determined as a division direction
candidate 1 (DDC1) and a direction on the thenar region
side of the crossing point as a division direction candi-
date 2 (DDC2).

[0077] At Step 804 in Fig. 8, with respect to the divi-
sion direction candidate 1 (DDC1) and the division di-
rection candidate 2 (DDC2), determine their region di-
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viding positions, a division position candidate 1 (DPC1)
and a division position candidate 2 (DPC2) by the same
manner as used at Step 404 in Fig. 4. In other words, a
crossing point between the hypothenar region thenar re-
gion dividing line and the interdigital creases region-th-
enar and hypothenar regions of palm region dividing line
is determined as a division position. Then, directions of
the ridge lines at the region dividing positions are re-
garded as a division position direction 1 and a division
position direction 2, respectively.

[0078] Then, compare a relationship among the hy-
pothenar region direction, the division direction 1 and
the division position direction 1 and a relationship
among the hypothenar region direction, the division di-
rection 2 and the division position direction 2 to adopt
one that is more similar to a predetermined relationship
(relationship in directions of each region and its ridge
lines on a common palm) as a division direction. Here,
on a common palm, the direction of a division line for
the division between a thenar region and a hypothenar
region slants clockwise at an angle of 35 degrees from
the direction of the ridge lines in the hypothenar region.
The direction of the division line for the division between
the thenar region and the hypothenar region slants
clockwise about 55 degrees from the direction of the
ridge lines in the vicinity of a division position. Then,
making use of these features of the ridge lines, adopt,
as a division direction, one of the division direction can-
didates 1 and 2 that is more similar to the above-de-
scribed relationship in the relationship between the slant
of the division direction candidate 1 from the ridge line
direction in the hypothenar region and the slant of the
division direction candidate 1 from the ridge lines in the
vicinity of the division position direction 1 and the rela-
tionship between the slant of the division direction can-
didate 2 from the ridge line direction in the hypothenar
region and the slant of the division direction candidate
2 from the ridge lines in the vicinity of the division posi-
tion direction 2.

[0079] For example, it is possible to calculate each
total of a difference (absolute value) of a slant of a divi-
sion direction candidate from the ridge line direction in
the hypothenar region from a first predetermined angle
(35 degrees) and a difference (absolute value) of a slant
of the division direction candidate from the ridge lines in
the vicinity of the division position direction from a sec-
ond predetermined angle (55 degrees) to adopt one
whose total is smaller as a division direction.

[0080] As values of first and second predetermined
angles used here, preferable values around the above-
described average angles, 35 degrees and 55 degrees,
are set in advance. It is also possible to have a function
of allowing a user to set a preferable angle according to
features of a palm to be divided.

[0081] With the palmprint region dividing device ac-
cording to the above-described embodiments, the func-
tions of the ridge line pattern extracting units 11 and 11a,
the hypothenar and thenar region detecting unit 12a, the
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crossing point detecting unit 13a, the division direction
determining units 14a and 14b, the division position de-
termining units 15, 15a and 15b and the like in the data
processing units 10, 10a and 10b and the other func-
tions can be realized not only as hardware but also by
loading a palmprint region dividing program which is a
computer program having the respective functions into
a memory of a computer processing device.

[0082] Fig. 10is a diagram showing one embodiment
of a structure having a recording medium which records
a palmprint region dividing program according to the
present invention.

[0083] The palmprint region dividing program is
stored in a recording medium 90 such as a magnetic
disc or a semiconductor memory. Then, loading the pro-
gram from the recording medium into a data processing
unit 10c as a computer processing device to control op-
eration of the data processing unit 10c realizes the
above-described respective functions. As a result, the
data processing unit 10c executes processing of the da-
ta processing units 10, 10a and 10b in the first, second
and third embodiments under the control of the palm-
print region dividing program.

[0084] Although the present invention has been de-
scribed with respect to the preferred modes and embod-
iments, the present invention is not limited to those de-
scribed above but can be embodied as variation within
a scope of its technical idea.

[0085] Asdescribedinthe foregoing, the palmprintre-
gion dividing device of the present invention attains the
following effects.

[0086] First, in a case of registering an impressed
palmprint of each individual for the purpose of his/her
authentification using a palmprint, processing can be
automatically conducted of cutting out each of specific
regions to divide a palmprint image.

[0087] In addition, as described in the second embod-
iment of the present invention, a palmprint can be ap-
propriately divided by automatic processing into three
regions, a hypothenar region, a thenar region and a in-
terdigital creases region. Although some palms fail to
have a crossing point in the vicinity of a wrist whose di-
rection is in the direction of fingers of the palm, obtaining
a direction of the crossing point either in the direction of
the finger side or the thenar region side based on a re-
lationship between a direction of the hypothenar region
and a direction of a boundary between the interdigital
creases region and the thenar region enables stable di-
vision of a palm into regions.

[0088] Although the invention has beenillustrated and
described with respect to exemplary embodiment there-
of, it should be understood by those skilled in the art that
the foregoing and various other changes, omissions and
additions may be made therein and thereto, without de-
parting from the spirit and scope of the present inven-
tion. Therefore, the present invention should not be un-
derstood as limited to the specific embodiment set out
above but to include all possible embodiments which
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can be embodies within a scope encompassed and
equivalents thereof with respect to the feature set out in
the appended claims.

Claims

1. Apalmprintregion dividing device for dividing an im-
age of a palmprint, which
with respect to each specific region, com-
pares aridge line pattern of a palmprint to be divided
which is extracted from an image of the palmprint
and information about features of a common ridge
line pattern at said specific region of a palmprint to
detect said specific region from the image of the
palmprint in question and divide the image of the
palmprint in question into each said specific region.

2. The palmprint region dividing device as set forth in
claim 1, comprising:

ridge line pattern extracting means (11a) for ex-
tracting a ridge line pattern of the palmprint in
question from an image of said palmprint input,
hypothenar and thenar regions detecting
means (12a) for detecting a hypothenar region
and a thenar region using said ridge line pattern
extracted,

crossing point detecting means (13a) for de-
tecting a crossing point from said ridge line pat-
tern of a boundary between said hypothenar re-
gion and said thenar region,

division direction determining means (14a) for
determining a division direction based on a
ridge line direction in the vicinity of said cross-
ing point, and

division position determining means (15a) for
determining a division line for dividing said
palmprint into three regions, the hypothenar re-
gion, the thenar region and a interdigital creas-
es region, based on said crossing point, said
division direction and said thenar region.

3. The palmprint region dividing device as set forth in

claim 2, wherein

said ridge line pattern extracting means (11a)
divides said palmprint into a plurality of small re-
gions of predetermined size in which a ridge line di-
rection is constant, and

said hypothenar and thenar regions detecting
means (12a) determines, as a hypothenar region
direction, a direction whose frequency is the highest
among ridge line directions in respective said small
regions in the half of said palmprint on the side of
the hypothenar region to determine a largest con-
tinuous region in said small regions within a prede-
termined direction difference from said hypothenar
region direction as said hypothenar region.
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The palmprint region dividing device as set forth in
claim 2, wherein

said ridge line pattern extracting means (11a)
divides said palmprint into a plurality of small re-
gions of predetermined size in which a ridge line di-
rection is constant, and

said hypothenar and thenar regions detecting
means (12a) determines, as a hypothenar region
direction, a direction whose frequency is the highest
among ridge line directions in respective said small
regions in the half of said palmprint on the side of
the hypothenar region to determine a largest con-
tinuous region in said small regions within a prede-
termined direction difference from said hypothenar
region direction as said hypothenar region, and

determines, as said thenar region, a largest
continuous region in said small regions in which a
ridge line direction orients to the finger side within
a predetermined direction difference from said hy-
pothenar region direction and which locates on the
thumb side within a predetermined range from said
hypothenar region.

The palmprint region dividing device as set forth in
claim 2, wherein

said division position determining means
(15a) determines a straight line passing through
said crossing point and being in parallel to said di-
vision direction as a hypothenar region - thenar re-
gion dividing line, determines, among straight lines
vertical to said division direction intersecting with
said thenar region, a straight line closest to the fin-
ger side of the palmprint image in question as a in-
terdigital creases region - thenar and hypothenar re-
gions of palm region dividing line and determines a
crossing point between said hypothenar region - th-
enar region dividing line and said interdigital creas-
es region - thenar and hypothenar regions of palm
region dividing line as a division position.

The palmprint region dividing device as set forth in
claim 2, wherein

said ridge line pattern extracting means (11a)
divides said palmprint into a plurality of small re-
gions of predetermined size in which a ridge line di-
rection is constant,

said hypothenar and thenar regions detecting
means (12a) determines, as a hypothenar region
direction, a direction whose frequency is the highest
among ridge line directions in respective said small
regions in the half of said palmprint on the side of
the hypothenar region to determine a largest con-
tinuous region in said small regions within a prede-
termined direction difference from said hypothenar
region direction as said hypothenar region, and

said division position determining means
(15a) determines a straight line passing through
said crossing point and being in parallel to said di-
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vision direction as a hypothenar region - thenar re-
gion dividing line, determines, among straight lines
vertical to said division direction intersecting with
said thenar region, a straight line closest to the fin-
ger side of the palmprint image in question as a in-
terdigital creases region - thenar and hypothenar re-
gions of palm region dividing line and determines a
crossing point between said hypothenar region - th-
enar region dividing line and said interdigital creas-
es region - thenar and hypothenar regions of palm
region dividing line as a division position.

The palmprint region dividing device as set forth in
claim 2, wherein

said ridge line pattern extracting means (11a)
divides said palmprint into a plurality of small re-
gions of predetermined size in which a ridge line di-
rection is constant,

said hypothenar and thenar regions detecting
means (12a) determines, as a hypothenar region
direction, a direction whose frequency is the highest
among ridge line directions in respective said small
regions in the half of said palmprint on the side of
the hypothenar region to determine a largest con-
tinuous region in said small regions within a prede-
termined direction difference from said hypothenar
region direction as said hypothenar region, and

determines, as said thenar region, a largest
continuous region in said small regions in which a
ridge line direction orients to the finger side within
a predetermined direction difference from said hy-
pothenar region direction and which locates on the
thumb side within a predetermined range from said
hypothenar region, and

said division position determining means
(15a) determines a straight line passing through
said crossing point and being in parallel to said di-
vision direction as a hypothenar region - thenar re-
gion dividing line, determines, among straight lines
vertical to said division direction intersecting with
said thenar region, a straight line closest to the fin-
ger side of the palmprint image in question as a in-
terdigital creases region - thenar and hypothenar re-
gions of palm region dividing line and determines a
crossing point between said hypothenar region - th-
enar region dividing line and said interdigital creas-
es region - thenar and hypothenar regions of palm
region dividing line as a division position.

The palmprint region dividing device as set forth in
claim 2, wherein

said division direction determining means
(14a) obtains two directions, a direction from a ridge
line direction in the vicinity of said crossing point to
the finger side of said crossing point and a direction
on said hypothenar region side of said crossing
point, as candidates for said division direction, and

said division position determining means
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(15a) determines said division position and said di-
vision direction based on angels formed by respec-
tive said division direction candidates with said hy-
pothenar region direction and a ridge line direction
in the vicinity of said division position, respectively.

The palmprint region dividing device as set forth in
claim 2, wherein

said ridge line pattern extracting means (11a)
divides said palmprint into a plurality of small re-
gions of predetermined size in which a ridge line di-
rection is constant,

said hypothenar and thenar regions detecting
means (12a) determines, as a hypothenar region
direction, a direction whose frequency is the highest
among ridge line directions in respective said small
regions in the half of said palmprint on the side of
the hypothenar region to determine a largest con-
tinuous region in said small regions within a prede-
termined direction difference from said hypothenar
region direction as said hypothenar region,

said division direction determining means
(14a) obtains two directions, a direction from aridge
line direction in the vicinity of said crossing point to
the finger side of said crossing point and a direction
on said hypothenar region side of said crossing
point, as candidates for said division direction, and

said division position determining means
(15a) determines said division position and said di-
vision direction based on angels formed by respec-
tive said division direction candidates with said hy-
pothenar region direction and a ridge line direction
in the vicinity of said division position, respectively.

The palmprint region dividing device as set forth in
claim 2, wherein

said ridge line pattern extracting means (11a)
divides said palmprint into a plurality of small re-
gions of predetermined size in which a ridge line di-
rection is constant,

said hypothenar and thenar regions detecting
means (12a) determines, as a hypothenar region
direction, a direction whose frequency is the highest
among ridge line directions in respective said small
regions in the half of said palmprint on the side of
the hypothenar region to determine a largest con-
tinuous region in said small regions within a prede-
termined direction difference from said hypothenar
region direction as said hypothenar region, and

determines, as said thenar region, a largest
continuous region in said small regions in which a
ridge line direction orients to the finger side within
a predetermined direction difference from said hy-
pothenar region direction and which locates on the
thumb side within a predetermined range from said
hypothenar region,

said division direction determining means
(14a) obtains two directions, a direction from aridge
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line direction in the vicinity of said crossing point to
the finger side of said crossing point and a direction
on said hypothenar region side of said crossing
point, as candidates for said division direction, and

said division position determining means
(15a) determines said division position and said di-
vision direction based on angels formed by respec-
tive said division direction candidates with said hy-
pothenar region direction and a ridge line direction
in the vicinity of said division position, respectively.

The palmprint region dividing device as set forth in
claim 2, wherein

said division position determining means
(15a) determines a straight line passing through
said crossing point and being in parallel to said di-
vision direction as a hypothenar region - thenar re-
gion dividing line, determines, among straight lines
vertical to said division direction intersecting with
said thenar region, a straight line closest to the fin-
ger side of the palmprint image in question as a in-
terdigital creases region - thenar and hypothenar re-
gions of palm region dividing line and determines a
crossing point between said hypothenar region - th-
enar region dividing line and said interdigital creas-
es region - thenar and hypothenar regions of palm
region dividing line as a division position,

said division direction determining means
(14a) obtains two directions, a direction from aridge
line direction in the vicinity of said crossing point to
the finger side of said crossing point and a direction
on said hypothenar region side of said crossing
point, as candidates for said division direction, and

said division position determining means
(15a) determines said division position and said di-
vision direction based on angels formed by respec-
tive said division direction candidates with said hy-
pothenar region direction and a ridge line direction
in the vicinity of said division position, respectively.

The palmprint region dividing device as set forth in
claim 2, wherein

said division position determining means
(15a) determines, as said division direction, one of
said division direction candidates which has a
smaller total value of an absolute value of a differ-
ence between an angle formed with said hypothe-
nar region direction and a first predetermined angle
and an absolute value of a difference between an
angle formed with a ridge line direction in the vicinity
of said division position and a second predeter-
mined angle.

The palmprint region dividing device as set forth in
claim 2, wherein

said ridge line pattern extracting means (11a)
divides said palmprint into a plurality of small re-
gions of predetermined size in which a ridge line di-
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rection is constant,

said hypothenar and thenar regions detecting
means (12a) determines, as a hypothenar region
direction, a direction whose frequency is the highest
among ridge line directions in respective said small
regions in the half of said palmprint on the side of
the hypothenar region to determine a largest con-
tinuous region in said small regions within a prede-
termined direction difference from said hypothenar
region direction as said hypothenar region,

said division direction determining means
(14a) obtains two directions, a direction from aridge
line direction in the vicinity of said crossing point to
the finger side of said crossing point and a direction
on said hypothenar region side of said crossing
point, as candidates for said division direction, and

said division position determining means
(15a) determines said division position and said di-
vision direction based on angels formed by respec-
tive said division direction candidates with said hy-
pothenar region direction and a ridge line direction
in the vicinity of said division position, respectively,
and

determines, as said division direction, one of
said division direction candidates which has a
smaller total value of an absolute value of a differ-
ence between an angle formed with said hypothe-
nar region direction and a first predetermined angle
and an absolute value of a difference between an
angle formed with the ridge line direction in the vi-
cinity of said division position and a second prede-
termined angle.

The palmprint region dividing device as set forth in
claim 2, wherein

said division position determining means
(15a) determines, as said division direction, one of
said division direction candidates which has a
smaller total value of an absolute value of a differ-
ence between an angle formed with said hypothe-
nar region direction and a first predetermined angle
and an absolute value of a difference between an
angle formed with a ridge line direction in the vicinity
of said division position and a second predeter-
mined angle, said first predetermined angle being
about 35 degrees and said second predetermined
angle being about 55 degrees.

The palmprint region dividing device as set forth in
claim 2, wherein

said ridge line pattern extracting means (11a)
divides said palmprint into a plurality of small re-
gions of predetermined size in which a ridge line di-
rection is constant,

said hypothenar and thenar regions detecting
means (12a) determines, as a hypothenar region
direction, a direction whose frequency is the highest
among ridge line directions in respective said small
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regions in the half of said palmprint on the side of
the hypothenar region to determine a largest con-
tinuous region in said small regions within a prede-
termined direction difference from said hypothenar
region direction as said hypothenar region,

said division direction determining means
(14a) obtains two directions, a direction from aridge
line direction in the vicinity of said crossing point to
the finger side of said crossing point and a direction
on said hypothenar region side of said crossing
point, as candidates for said division direction, and

said division position determining means
(15a) determines said division position and said di-
vision direction based on angels formed by respec-
tive said division direction candidates with said hy-
pothenar region direction and a ridge line direction
in the vicinity of said division position, respectively,
and

determines, as said division direction, one of
said division direction candidates which has a
smaller total value of an absolute value of a differ-
ence between an angle formed with said hypothe-
nar region direction and a first predetermined angle
and an absolute value of a difference between an
angle formed with the ridge line direction in the vi-
cinity of said division position and a second prede-
termined angle, said first predetermined angle be-
ing about 35 degrees and said second predeter-
mined angle being about 55 degrees.

A palmprint region dividing method of dividing an
image of a palmprint, comprising the step of,

with respect to each specific region, compar-
ing a ridge line pattern of a palmprint to be divided
which is extracted from an image of the palmprint
and information about features of a common ridge
line pattern at said specific region of a palmprint to
detect said specific region from the image of the
palmprint in question and divide the image of the
palmprint in question into each said specific region.

The palmprint region dividing method as set forth in
claim 16, comprising:

aridge line pattern extracting step of extracting
a ridge line pattern of the palmprint in question
from an image of said palmprint input,

a hypothenar and thenar regions detecting step
of detecting a hypothenar region and a thenar
region using said ridge line pattern extracted,
a crossing point detecting step of detecting a
crossing point from said ridge line pattern of a
boundary between said hypothenar region and
said thenar region,

a division direction determining step of deter-
mining a division direction based on aridge line
direction in the vicinity of said crossing point,
and
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a division position determining step of deter-
mining a division line for dividing said palmprint
into three regions, the hypothenar region, the
thenar region and a interdigital creases region,
based on said crossing point, said division di-
rection and said thenar region.

The palmprint region dividing method as set forth in
claim 17, wherein

at said ridge line pattern extracting step,

said palmprint is divided into a plurality of
small regions of predetermined size in which a ridge
line direction is constant, and

at said hypothenar and thenar regions detect-
ing step,

a direction whose frequency is the highest
among ridge line directions in respective said small
regions in the half of said palmprint on the side of
the hypothenar region is determined as a hypothe-
nar region direction to determine a largest continu-
ous region in said small regions within a predeter-
mined direction difference from said hypothenar re-
gion direction as said hypothenar region.

The palmprint region dividing method as set forth in
claim 17, wherein

at said ridge line pattern extracting step,

said palmprint is divided into a plurality of
small regions of predetermined size in which aridge
line direction is constant, and

at said hypothenar and thenar regions detect-
ing step,

a direction whose frequency is the highest
among ridge line directions in respective said small
regions in the half of said palmprint on the side of
the hypothenar region is determined as a hypothe-
nar region direction to determine a largest continu-
ous region in said small regions within a predeter-
mined direction difference from said hypothenar re-
gion direction as said hypothenar region, and

a largest continuous region in said small re-
gions in which a ridge line direction orients to the
finger side within a predetermined direction differ-
ence from said hypothenar region direction and
which locates on the thumb side within a predeter-
mined range from said hypothenar region is deter-
mined as said thenar region.

The palmprint region dividing method as set forth in
claim 17, wherein

at said division position determining step, a
straight line passing through said crossing point and
being in parallel to said division direction is deter-
mined as a hypothenar region - thenar region divid-
ing line, among straight lines vertical to said division
direction intersecting with said thenar region, a
straight line closest to the finger side of the palm-
print image in question is determined as a interdig-
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ital creases region - thenar and hypothenar regions
of palm region dividing line and a crossing point be-
tween said hypothenar region - thenar region divid-
ing line and said interdigital creases region - thenar
and hypothenar regions of palm region dividing line
is determined as a division position.

The palmprint region dividing method as set forth in
claim 17, wherein

at said ridge line pattern extracting step,

said palmprint is divided into a plurality of
small regions of predetermined size in which aridge
line direction is constant,

at said hypothenar and thenar regions detect-
ing step,

a direction whose frequency is the highest
among ridge line directions in respective said small
regions in the half of said palmprint on the side of
the hypothenar region is determined as a hypothe-
nar region direction to determine a largest continu-
ous region in said small regions within a predeter-
mined direction difference from said hypothenar re-
gion direction as said hypothenar region, and

at said division position determining step, a
straight line passing through said crossing point and
being in parallel to said division direction is deter-
mined as a hypothenar region - thenar region divid-
ing line, among straight lines vertical to said division
direction intersecting with said thenar region, a
straight line closest to the finger side of the palm-
print image in question is determined as a interdig-
ital creases region - thenar and hypothenar regions
of palm region dividing line and a crossing point be-
tween said hypothenar region - thenar region divid-
ing line and said interdigital creases region - thenar
and hypothenar regions of palm region dividing line
is determined as a division position.

The palmprint region dividing method as set forth in
claim 17, wherein

at said ridge line pattern extracting step,

said palmprint is divided into a plurality of
small regions of predetermined size in which aridge
line direction is constant,

at said hypothenar and thenar regions detect-
ing step

a direction whose frequency is the highest
among ridge line directions in respective said small
regions in the half of said palmprint on the side of
the hypothenar region is determined as a hypothe-
nar region direction to determine a largest continu-
ous region in said small regions within a predeter-
mined direction difference from said hypothenar re-
gion direction as said hypothenar region, and

a largest continuous region in said small re-
gions in which a ridge line direction orients to the
finger side within a predetermined direction differ-
ence from said hypothenar region direction and
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which locates on the thumb side within a predeter-
mined range from said hypothenar region is deter-
mined as said thenar region, and

at said division position determining step, a
straight line passing through said crossing point and
being in parallel to said division direction is deter-
mined as a hypothenar region - thenar region divid-
ing line, among straight lines vertical to said division
direction intersecting with said thenar region, a
straight line closest to the finger side of the palm-
print image in question is determined as a interdig-
ital creases region - thenar and hypothenar regions
of palm region dividing line and a crossing point be-
tween said hypothenar region - thenar region divid-
ing line and said interdigital creases region - thenar
and hypothenar regions of palm region dividing line
is determined as a division position.

The palmprint region dividing method as set forth in
claim 17, wherein

at said division direction determining step,

two directions are obtained as candidates for
said division direction, a direction from a ridge line
direction in the vicinity of said crossing point to the
finger side of said crossing point and a direction on
said hypothenar region side of said crossing point,
and

at said division position determining step, said
division position and said division direction are de-
termined based on angels formed by respective
said division direction candidates with said hypoth-
enar region direction and a ridge line direction in the
vicinity of said division position, respectively.

The palmprint region dividing method as set forth in
claim 17, wherein

at said ridge line pattern extracting step, said
palmprint is divided into a plurality of small regions
of predetermined size in which a ridge line direction
is constant,

at said hypothenar and thenar regions detect-
ing step,

a direction whose frequency is the highest
among ridge line directions in respective said small
regions in the half of said palmprint on the side of
the hypothenar region is determined as a hypothe-
nar region direction to determine a largest continu-
ous region in said small regions within a predeter-
mined direction difference from said hypothenar re-
gion direction as said hypothenar region,

at said division direction determining step,

two directions are obtained as candidates for
said division direction, a direction from a ridge line
direction in the vicinity of said crossing point to the
finger side of said crossing point and a direction on
said hypothenar region side of said crossing point,
and

at said division position determining step,
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said division position and said division direc-
tion are determined based on angels formed by re-
spective said division direction candidates with said
hypothenar region direction and a ridge line direc-
tion in the vicinity of said division position, respec-
tively.

The palmprint region dividing method as set forth in
claim 17, wherein

at said ridge line pattern extracting step,

said palmprint is divided into a plurality of
small regions of predetermined size in which aridge
line direction is constant,

at said hypothenar and thenar regions detect-
ing step

a direction whose frequency is the highest
among ridge line directions in respective said small
regions in the half of said palmprint on the side of
the hypothenar region is determined as a hypothe-
nar region direction to determine a largest continu-
ous region in said small regions within a predeter-
mined direction difference from said hypothenar re-
gion direction as said hypothenar region, and

a largest continuous region in said small re-
gions in which a ridge line direction orients to the
finger side within a predetermined direction differ-
ence from said hypothenar region direction and
which locates on the thumb side within a predeter-
mined range from said hypothenar region is deter-
mined as said thenar region,

at said division direction determining step, two
directions are obtained as candidates for said divi-
sion direction, a direction from a ridge line direction
in the vicinity of said crossing point to the finger side
of said crossing point and a direction on said hy-
pothenar region side of said crossing point, and

at said division position determining step, said
division position and said division direction are de-
termined based on angels formed by respective
said division direction candidates with said hypoth-
enar region direction and a ridge line direction in the
vicinity of said division position, respectively.

The palmprint region dividing method as set forth in
claim 17, wherein

at said division position determining step, a
straight line passing through said crossing pointand

beingin parallel to said division direction is de-
termined as a hypothenar region - thenar region di-
viding line, among straight lines vertical to said di-
vision direction intersecting with said thenar region,
a straight line closest to the finger side of the palm-
print image in question is determined as a interdig-
ital creases region - thenar and hypothenar regions
of palm region dividing line and a crossing point be-
tween said hypothenar region - thenar region divid-
ing line and said interdigital creases region - thenar
and hypothenar regions of palm region dividing line



27.

28.

33

is determined as a division position,

at said division direction determining step,

two directions are obtained as candidates for
said division direction, a direction from a ridge line
direction in the vicinity of said crossing point to the
finger side of said crossing point and a direction on
said hypothenar region side of said crossing point,
and

at said division position determining step,

said division position and said division direc-
tion are determined based on angels formed by re-
spective said division direction candidates with said
hypothenar region direction and a ridge line direc-
tion in the vicinity of said division position, respec-
tively.

The palmprint region dividing method as set forth in
claim 17, wherein

at said division direction determining step,

two directions are obtained as candidates for
said division direction, a direction from a ridge line
direction in the vicinity of said crossing point to the
finger side of said crossing point and a direction on
said hypothenar region side of said crossing point,
and

at said division position determining step,

said division position and said division direc-
tion are determined based on angels formed by re-
spective said division direction candidates with said
hypothenar region direction and a ridge line direc-
tion in the vicinity of said division position, respec-
tively, and

one of said division direction candidates
which has a smaller total value of an absolute value
of a difference between an angle formed with said
hypothenar region direction and a first predeter-
mined angle and an absolute value of a difference
between an angle formed with the ridge line direc-
tion in the vicinity of said division position and a sec-
ond predetermined angle is determined as said di-
vision direction.

The palmprint region dividing method as set forth in
claim 17, wherein

at said ridge line pattern extracting step,

said palmprint is divided into a plurality of
small regions of predetermined size in which aridge
line direction is constant,

at said hypothenar and thenar regions detect-
ing step, a direction whose frequency is the highest
among ridge line directions in respective said small
regions in the half of said palmprint on the side of
the hypothenar region is determined as a hypothe-
nar region direction to determine a largest continu-
ous region in said small regions within a predeter-
mined direction difference from said hypothenar re-
gion direction as said hypothenar region,

at said division direction determining step,
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two directions are obtained as candidates for
said division direction, a direction from a ridge line
direction in the vicinity of said crossing point to the
finger side of said crossing point and a direction on
said hypothenar region side of said crossing point,
and

at said division position determining step,

said division position and said division direc-
tion are determined based on angels formed by re-
spective said division direction candidates with said
hypothenar region direction and a ridge line direc-
tion in the vicinity of said division position, respec-
tively, and

one of said division direction candidates
which has a smaller total value of an absolute value
of a difference between an angle formed with said
hypothenar region direction and a first predeter-
mined angle and an absolute value of a difference
between an angle formed with the ridge line direc-
tion in the vicinity of said division position and a sec-
ond predetermined angle is determined as said di-
vision direction.

The palmprint region dividing method as set forth in
claim 17, wherein

at said division direction determining step,

two directions are obtained as candidates for
said division direction, a direction from a ridge line
direction in the vicinity of said crossing point to the
finger side of said crossing point and a direction on
said hypothenar region side of said crossing point,
and

at said division position determining step,

said division position and said division direc-
tion are determined based on angels formed by re-
spective said division direction candidates with said
hypothenar region direction and a ridge line direc-
tion in the vicinity of said division position, respec-
tively, and

one of said division direction candidates
which has a smaller total value of an absolute value
of a difference between an angle formed with said
hypothenar region direction and a first predeter-
mined angle and an absolute value of a difference
between an angle formed with the ridge line direc-
tion in the vicinity of said division position and a sec-
ond predetermined angle is determined as said di-
vision direction, said first predetermined angle be-
ing about 35 degrees and said second predeter-
mined angle being about 55 degrees.

The palmprint region dividing method as set forth in
claim 17, wherein

at said ridge line pattern extracting step,

said palmprint is divided into a plurality of
small regions of predetermined size in which aridge
line direction is constant,

at said hypothenar and thenar regions detect-
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ing step,

a direction whose frequency is the highest
among ridge line directions in respective said small
regions in the half of said palmprint on the side of
the hypothenar region is determined as a hypothe-
nar region direction to determine a largest continu-
ous region in said small regions within a predeter-
mined direction difference from said hypothenar re-
gion direction as said hypothenar region,

at said division direction determining step,

two directions are obtained as candidates for
said division direction, a direction from a ridge line
direction in the vicinity of said crossing point to the
finger side of said crossing point and a direction on
said hypothenar region side of said crossing point,
and

at said division position determining step,

said division position and said division direc-
tion are determined based on angels formed by re-
spective said division direction candidates with said
hypothenar region direction and a ridge line direc-
tion in the vicinity of said division position, respec-
tively, and

one of said division direction candidates
which has a smaller total value of an absolute value
of a difference between an angle formed with said
hypothenar region direction and a first predeter-
mined angle and an absolute value of a difference
between an angle formed with the ridge line direc-
tion in the vicinity of said division position and a sec-
ond predetermined angle is determined as said di-
vision direction, said first predetermined angle be-
ing about 35 degrees and said second predeter-
mined angle being about 55 degrees.

A palmprint region dividing program for dividing an
image of a palmprint by controlling a computer,
comprising the function of,

with respect to each specific region, compar-
ing a ridge line pattern of a palmprint to be divided
which is extracted from an image of the palmprint
and information about features of a common ridge
line pattern at said specific region of a palmprint to
detect said specific region from the image of the
palmprint in question and divide the image of the
palmprint in question into each said specific region.

The palmprint region dividing program as set forth
in claim 31, comprising:

a ridge line pattern extracting function of ex-
tracting a ridge line pattern of the palmprint in
question from an image of said palmprint input,
a hypothenar and thenar regions detecting
function of detecting a hypothenar region and
a thenar region using said ridge line pattern ex-
tracted,

a crossing point detecting function of detecting
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a crossing point from said ridge line pattern of
a boundary between said hypothenar region
and said thenar region,

a division direction determining function of de-
termining a division direction based on a ridge
line direction in the vicinity of said crossing
point, and

a division position determining function of de-
termining a division line for dividing said palm-
print into three regions, the hypothenar region,
the thenar region and a interdigital creases re-
gion, based on said crossing point, said division
direction and said thenar region.

The palmprint region dividing program as set forth
in claim 32, which

in said ridge line pattern extracting function,

causes execution of processing of dividing
said palmprintinto a plurality of small regions of pre-
determined size in which a ridge line direction is
constant, and

in said hypothenar and thenar regions detect-
ing function,

causes execution of a function of determining
a direction whose frequency is the highest among
ridge line directions in respective said small regions
in the half of said palmprint on the side of the hy-
pothenar region as a hypothenar region direction
and determining a largest continuous region in said
small regions within a predetermined direction dif-
ference from said hypothenar region direction as
said hypothenar region.

The palmprint region dividing program as set forth
in claim 32, which

in said ridge line pattern extracting function,

causes execution of processing of dividing
said palmprintinto a plurality of small regions of pre-
determined size in which a ridge line direction is
constant, and

in said hypothenar and thenar regions detect-
ing function

causes execution of a function of determining
a direction whose frequency is the highest among
ridge line directions in respective said small regions
in the half of said palmprint on the side of the hy-
pothenar region as a hypothenar region direction
and determining a largest continuous region in said
small regions within a predetermined direction dif-
ference from said hypothenar region direction as
said hypothenar region, and

causes execution of a function of determining
a largest continuous region in said small regions in
which a ridge line direction orients to the finger side
within a predetermined direction difference from
said hypothenar region direction and which locates
on the thumb side within a predetermined range
from said hypothenar region as said thenar region.
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The palmprint region dividing program as set forth
in claim 32, which

in said division position determining function,

causes execution of a function of determining
a straight line passing through said crossing point
and being in parallel to said division direction as a
hypothenar region - thenar region dividing line,
among straight lines vertical to said division direc-
tion intersecting with said thenar region, determin-
ing a straight line closest to the finger side of the
palmprintimage in question as a interdigital creases
region - thenar and hypothenar regions of palm re-
gion dividing line and a crossing point between said
hypothenar region - thenar region dividing line and
said interdigital creases region - thenar and hypoth-
enar regions of palm region dividing line as a divi-
sion position.

The palmprint region dividing program as set forth
in claim 32, which

in said division direction determining function,

causes execution of processing of obtaining
two directions, a direction from a ridge line direction
in the vicinity of said crossing point to the finger side
of said crossing point and a direction on said hy-
pothenar region side of said crossing point, as can-
didates for said division direction, and

in said division position determining function,
causes execution of a function of determining said
division position and said division direction based
on angels formed by respective said division direc-
tion candidates with said hypothenar region direc-
tion and a ridge line direction in the vicinity of said
division position, respectively.

The palmprint region dividing program as set forth
in claim 32, which

in said division direction determining function,

causes execution of processing of obtaining
two directions, a direction from a ridge line direction
in the vicinity of said crossing point to the finger side
of said crossing point and a direction on said hy-
pothenar region side of said crossing point, as can-
didates for said division direction, and

in said division position determining function,

causes execution of a function of determining
said division position and said division direction
based on angels formed by respective said division
direction candidates with said hypothenar region di-
rection and a ridge line direction in the vicinity of
said division position, respectively, and

causes execution of a function of determining,
as said division direction, one of said division direc-
tion candidates which has a smaller total value of
an absolute value of a difference between an angle
formed with said hypothenar region direction and a
first predetermined angle and an absolute value of
a difference between an angle formed with the ridge
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38.

38

line direction in the vicinity of said division position
and a second predetermined angle.

The palmprint region dividing program as set forth
in claim 32, which

in said division direction determining function,

causes execution of processing of obtaining
two directions, a direction from a ridge line direction
in the vicinity of said crossing point to the finger side
of said crossing point and a direction on said hy-
pothenar region side of said crossing point, as can-
didates for said division direction, and

in said division position determining function

causes execution of a function of determining
said division position and said division direction
based on angels formed by respective said division
direction candidates with said hypothenar region di-
rection and a ridge line direction in the vicinity of
said division position, respectively, and,

causes execution of a function of determining,
as said division direction, one of said division direc-
tion candidates which has a smaller total value of
an absolute value of a difference between an angle
formed with said hypothenar direction and a first
predetermined angle and an absolute value of a dif-
ference between an angle formed with the ridge line
direction in the vicinity of said division position and
a second predetermined angle, said first predeter-
mined angle being about 35 degrees and said sec-
ond predetermined angle being about 55 degrees.
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